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Differential for motor vehicles with de vice for locking 
thereof 

The present invention relates to the area of 
5 devices for transmitting driving power to the drive 
wheels of a motor vehicle and more particularly to the 
sector thereof which deals with the construction of 
differentials • 

As is known, the differential of a motor vehicle 
10 is composed of a set of gearwheels which are connected 
together, two of which being integral with the two 
half-shafts on which the drive wheels are keyed and 
others of which (usually two or four), called side 
gears, being keyed onto a cross journal having its ends 
15 constrained to a box which is mechanically connected to 
the engine of the motor vehicle, which causes it to 
rotate about the longitudinal axes or rather the common 
longitudinal axis of the said half -shafts. 

It is considered unnecessary to explain in detail 
2 0 the operation of a differential which is well-known to 
persons skilled in the art. In a few words, it allows 
the drive wheels to rotate at different speeds when a 
motor vehicle is travelling along a curved trajectory, 
regulating the driving torque acting on each half- 
25 shaft- 
As is known, the operational nature of a 
differential results in the drawback that the entire 
driving torque is transferred to the wheel of the two 
drive wheels which, not gripping on a slippery or 
30 frozen surface, "slips" without causing the vehicle to 
move forwards- The other wheel, which, having a better 
grip on the ground, could move the vehicle forwards, is 
imparted a substantially zero torque and this series of 
circumstances has the effect that, when one of the 
35 drive wheels gets stuck, it is no longer possible to 
move the vehicle. 

In order to avoid this known drawback, numerous 
devices which perform so-called locking of the 
differential have been devised: the patent US 5,171,192 
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(Schlosser et aL), the patent US 5,947,859 (McNamara) 
and the patent US 5,591,098 (Jones et al.) may be 
regarded as the most relevant examples of the state of 
the art. 

5 A common feature in nearly all these documents is 

the fact that, in order to achieve locking of the 
differential, the procedure adopted involves 
modifications inside the differential housing, with 
constructional complications and relatively high costs. 

10 The inventor of the differential described in the 

present application has devised a solution which is 
simple and low-cost and according to which locking of 
the said differential is performed on the outside of 
the box, by causing two sleeves to slide coaxially with 

15 respect to the half-shafts and connecting them to the 
box, which is suitably designed, so as to lock them 
rotationally to the said half-shafts which are in turn 
also rotationally locked to the said sleeves. 

The subject of the present invention therefore 

20 consists in providing a differential as described in 
the accompanying Claim 1 . 

A more detailed description of a preferred example 
of embodiment thereof will now be described, with 
reference also to the accompanying drawings in which: 

25 - Figure 1 is a cross-section along a vertical 

plane containing the longitudinal - axes of the half- 
shafts ; 

- Figure 2 is a cross-section, on a slightly 
larger scale, of the sleeve which performs locking of 

30 the differential, together with a fork member for 
suspension thereof, fixed inside the external casing of 
the differential/half -shaft assembly. 

As can be seen in Figure 1, the differential 1 
according to the invention is installed between two 

35 half-shafts 2, 3 on which two drive wheels (not shown) 
are keyed. The differential 1, according to known 
criteria, comprises a box 4 which is driven by the 
engine by means of connection means 5 (in the specific 
case a worm and a helical wheel), which cause it to 



WO 2005/003599 PCT/IB2003/003049 

3 

rotate about the longitudinal axes or rather the common 
longitudinal axis L-L of the half -shafts 2, 3. The 
free ends of the latter have, keyed on them, two bevel 
gears 6, 7 which are housed inside the box 4 and which 
5 mesh, as is known, with side gears 21 mounted on a 
cross journal integral with the box 4. 

The half -shafts 2, 3 penetrate into the box 4 
through two flanges 9, 10 ' and the entire 
differential/half-shaft assembly is contained inside a 
10 casing 8. 

Figure 1 shows only the left-hand part of the 
differential 1, the right-hand part being a mirror- 
image thereof, and the description will therefore be 
limited to the part shown, 
15 In a differential 1 provided in accordance with 

the invention, each of the said flanges 9, 10 has a 
cylindrical extension 11 which is directed outwards and 
on at least the free end of which grooves 12i are 
formed, said grooves being parallel to the axis L-L of 
20 the half-shaft which passes through it and complement 
other grooves 13i formed on the surface of a coaxial 
cavity 14 formed on a sleeve 15 which is slidably and 
coaxially mounted on each of the said half-shafts which 
is rotationally . locked thereto by means of a further 
25 splined coupling 22. 

In order to make this coupling more clearly 
visible, the half-shaft 2 in the part of the drawing, 
to the left of the broken line M, is also sectioned, 
contrary to usual practice, 
30 It should be noted that, in the drawing, the 

splined coupling 22 in question consists of only four 
cavities and four matching projections (see also the 
cross-section in Figure 2 in this connection), but 
could be designed (not shown here) with the same number 
35 of alternating cavities and projections as the 
"multiple-spline" coupling 24 between the half-shaft 2 
and the bevel gear 6, thus forming a simple extension 
thereof which would allow the sleeve 15 to be mounted 
on the half-shaft 2 moving it in both directions 
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instead of only mounting it, as in. the example shown, 
from the end of the half-shaft 2 on which the 
associated drive wheel is keyed. 

The sleeve 15 in question, which is housed inside 
5 the casing 8, has connected to it means - generically 
illustrated in the drawings and indicated by the 
reference number 16 - which, when actuated, cause it to 
slide in both the directions A, B, along the splined 
coupling 22, causing engagement between the said 

10 grooves 12i, 13i or disengagement thereof, and 
consequently rotationally lock or release the box 4 
with/from the half-shaft 2 which, as mentioned, is in 
turn rotationally locked to the sleeve 15. 

The said means 16 which perform the abovementioned 

15 function may be of widely varying types and preferably 
arranged inside the casing 8. They may consist, for 
example, of an electromagnet which can be excited 
externally and coupled to a resilient element which, 
upon deactivation of the electromagnet, causing 

2 0 engagement between the grooves 12 i, 13 i, brings the 
sleeve 15 back into its initial position, with the said 
grooves 12i, 13i disengaged from each other and with 
the differential operating normally without the locking 
action performed by the sleeve 15 (the component parts 

2 5 of this solution are not shown in detail). 

In order to allow extraction of the casing 8 from 
the half -shaft 2 (arrow C, Figure 1) on which the 
sleeve 15 is mounted, without removal of the latter, 
the inventor has envisaged supporting the sleeve 15 by 

30 means of a fork member 18 with a substantially semi- 
circular shape (see also Figure 2 in this connection) 
which engages in a complementary manner with an annular 
slot 17 formed in the said sleeve and is also contained 
inside the casing 8 to which it is integrally fastened 

35 by means of two diametrically opposite projecting parts 
19, 20 which pass through it and emerge on the outside 
thereof . 

In order to allow removal of the fork member 18 
and the sleeve 15 which is supported by it when the 



WO 2005/003599 PCT/IB2003/003049 

5 

half-shaft 2 has been extracted, the inventor has 
envisaged forming the two said projecting parts 19 , 20 
as two portions 19s, 19t, 20s, 20t connected together 
reversibly, for example by means of a threaded 
5 coupling. In this example, shown in the drawings, the 
outermost portions 19t, 20t of the projecting parts 19, 
2 0 may be advantageously formed by a plug which, 
pressing externally against the casing 8, produces, for 
example with a seal 23, a sealing action sufficient to 
10 prevent the through-flow of a liquid. It is obvious 
that the annular groove 17 described above must have a 
width H in an axial direction (see Figure 1) which 
allows the sleeve 15 to perform the said travel 
movements A, B when actuated. 
15 The inventor has also envisaged the possibility of 

designing the said projecting parts so that the 
longitudinal axes coinciding with each other do not 
pass through the centre 0 of the half -shaft 2, but are 
displaced laterally. In Figure 2 this solution is 
20 shown by broken lines: by designing the fork member 18' 
so that it has an extension slightly less than that of 
a semi-circle, it is possible to rotate it in both 
directions about the common longitudinal axis Z-Z of 
the projecting parts 19', 20' so that the said fork 
25 member 18' , inserted inside the abovementioned annular 
slot 17, is able, as a result of rotation thereof, to 
cause lateral sliding of the sleeve 15 in the two 
directions A, B, without the need for using additional 
means 16 described above. 

30 



